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Introduction: The Tool Dependency Trap

Al coding assistants like Claude Code, GitHub Copilot, and Cursor have fundamentally changed
how we write software. They make us faster, help us explore unfamiliar languages, and reduce
the friction of boilerplate. But there’s a quiet cost that many developers are only now
recognizing: the gradual erosion of deep understanding.

If you've ever found yourself unable to make progress during an outage, unsure how a module
you “wrote” actually works, or nervous about explaining your own code in a review—you’re not
alone. This guide offers concrete strategies for using Al tools effectively while maintaining
genuine ownership of your work.

/\ The Core Tension

Al tools are most dangerous not when they give wrong answers, but when they give right
answers you don’t understand. The goal is not to use Al less—it’s to use it in ways that keep you
learning.

Part 1: Foundational Principles

Before diving into specific habits, internalize these principles. They apply whether you're a
seasoned researcher or a student writing your first project.

1. Think First, Then Generate. Before prompting an Al tool, spend a few minutes thinking
about the approach yourself. Write pseudocode, sketch a diagram, or jot notes on which
files are involved. Use the Al to execute your plan—not to make the plan for you.

2. Read Everything That Ships. Never commit code you can’t explain. Treat Al output like
a pull request from a junior developer: review every line, question the design choices,
and understand the “why” behind each decision.

3. Own the Architecture. It’s fine to delegate syntax and boilerplate. It's not fine to
delegate system design. You should always be able to draw your system on a
whiteboard and explain how the pieces connect.

4. Maintain Your Mental Model. A mental model is your internal map of how your
codebase works—what depends on what, where state lives, how data flows. If you can’t
trace a request through your system from input to output, your mental model has gaps.

5. Invest in Fundamentals Continuously. Al tools change rapidly; fundamentals don’t.
Data structures, algorithms, system design, and debugging skills are the bedrock that
lets you evaluate Al output critically.

Page 2



Staying in the Driver’s Seat | Al-Assisted Coding Guide

Part 2: Daily Habits and Workflows

These are the concrete, repeatable practices that keep your understanding sharp. Pick the ones
that resonate and build them into your routine.

Habit 1: The Pre-Prompt Pause

Before typing a prompt, spend 2-5 minutes writing down your intent in a scratch file or
notebook. Answer three questions:

*  What am | trying to accomplish? (The goal, not the implementation.)

* What's my best guess for how to do it? (Even if rough or wrong.)

» What are the tricky parts? (Edge cases, performance concerns, unknowns.)

Then prompt the Al with your plan as context. This ensures you're steering the tool rather than
being steered by it. Compare the Al's approach to yours—the differences are where learning
happens.

Habit 2: The Code Review Mindset

When Al generates code, switch into code reviewer mode. Don’t just check that it works—ask
yourself:

* Could I have written this myself? If not, what concept am | missing?

* Is this the approach | would have chosen? Why or why not?

* What assumptions is this code making about inputs, environment, or state?

+ Are there edge cases it's not handling?

» Is this over-engineered or under-engineered for the actual need?

If you find code you don’t understand, stop and learn the underlying concept before accepting it.
This is the single most important habit in the guide.

Habit 3: The Decision Log

Maintain a lightweight markdown file (DECISIONS.md) in every project. Each entry captures:

+ The date and what decision was made.

*  Why that approach was chosen over alternatives.
* What trade-offs were accepted.

*  Which components are affected.

This log serves three purposes: it forces you to articulate your understanding, it's invaluable
during outages when you can'’t ask the Al, and it helps teammates (or future-you) understand
the reasoning behind the code.
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Template: DECISIONS.md
## 2026-03-11: Switched from REST to GraphQL for the dashboard API

Reason: The dashboard requires fetching nested data across 4 entities. REST required 6 round
trips; GraphQL collapses this to 1.

Trade-off: Added complexity in the resolver layer. Team needs to learn GraphQL schema
design.

Affected: /api/graphgl, /components/Dashboard, /lib/resolvers

Habit 4: Unplugged Sessions

Dedicate 1-2 hours per week to coding without Al assistance. Use this time to:

» Debug something manually using print statements, a debugger, or log files.
* Read through a module or file you haven’t touched in a while.

* Refactor a small piece of code by hand.

+  Write a new utility function from scratch.

This is deliberate practice. Like a musician practicing scales or an athlete doing drills, it keeps
your core skills from atrophying. It also builds confidence that you can function when tools are
unavailable.

Habit 5: Narrate as You Go

When working with Al tools, keep a running narration (mental or written) of what's happening at
the system level. Instead of thinking “I asked Claude to fix the bug and it worked,” think “The
bug was a race condition in the cache invalidation. Claude suggested using a mutex, which
works because the shared state is only accessed from two goroutines.”

The narration forces you to process the Al's work through your own understanding. If you can’t
narrate what happened, that’s a signal to slow down and learn.

Part 3: Project-Level Practices

Architecture Documentation

Maintain a living document (ARCHITECTURE.md) that describes your system at a high level.
Include:

* Adiagram or description of major components and how they interact.
» The data model and how state flows through the system.

+ Key design decisions and their rationale (links to your decision log).
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» External dependencies and why each one was chosen.

Update this document whenever the system changes significantly. Writing it yourself—not
asking Al to generate it—is the point. The act of writing is the act of understanding.

The Explain-lt-Back Test

After Al helps you build a feature, close the Al tool and try to explain the implementation to a
rubber duck, a colleague, or a voice memo on your phone. If you get stuck, you've identified a
gap in your understanding. Go back and fill it—read the code, read documentation, experiment.

For students, this can be formalized: after completing an Al-assisted assignment, write a short
paragraph explaining the approach and why it works. The paragraph itself isn’t the point—the
thinking required to write it is.

Periodic Code Walkthroughs

Schedule regular walkthroughs of your codebase, either alone or with collaborators. Pick a
module and trace its behavior end to end. Ask questions like:

* What happens when this function receives unexpected input?

*  Where does this data come from, and where does it end up?

» If this component fails, what'’s the blast radius?

These walkthroughs are especially important for code that was heavily Al-assisted, since it’s the
code most likely to contain assumptions you haven’t internalized.

Part 4: For Educators and Team Leads

If you're teaching students or leading a team, these strategies help create a culture of
understanding alongside Al adoption.

Classroom Strategies

The Two-Pass Assignment

Have students complete assignments in two passes. In the first pass, they work without Al
assistance and submit their attempt, even if incomplete. In the second pass, they use Al tools to
improve, complete, or refactor their work. They submit both versions along with a reflection
document explaining what the Al contributed and what they learned from the differences.

Explain-Your-Code Assessments

Supplement code submissions with oral or written explanations. Ask students to walk through
their code, explain their choices, and answer “what if’ questions. This is not about catching
cheating—it's about reinforcing the understanding that should accompany working code.
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Debugging Exercises

Give students intentionally broken code and ask them to find and fix the bugs without Al tools.
Debugging is the skill most at risk of atrophy and also one of the best ways to build deep
understanding of how code actually executes.

Team Practices

Code Review Culture

Establish that Al-generated code receives the same (or more) scrutiny in code review as
human-written code. Reviewers should ask: “Can you walk me through this?” If the author can't,
the PR isn’t ready.

Shared Decision Logs

Make the decision log a team practice, not just a personal one. When decisions are visible and
discussed, they become shared understanding rather than knowledge trapped in one person’s
head (or one Al conversation’s history).

Rotation and Pairing

Rotate who works on different parts of the codebase. Pair programming—especially pairing
someone who used Al heavily on a feature with someone reviewing it fresh—is an excellent way
to distribute understanding.

Part 5: Red Flags and Self-Assessment

Periodically check yourself against these warning signs. If several apply, it's time to adjust your
workflow.

You can’t make meaningful progress on your project when Al tools are unavailable.

You accept Al-generated code without reading it carefully because “it works.”

You can’t explain how a recent feature you built actually works under the hood.

OO o).

You've stopped learning new concepts because Al can handle things you don’t
understand.

Your debugging strategy is “paste the error into the Al” with no hypothesis of your own.

You couldn’t draw your system architecture on a whiteboard from memory.

You feel anxious rather than mildly inconvenienced when Al tools go down.

OO |djpd

You’ve started skipping documentation because “I can just ask the Al later.”
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Scoring: 0—1 checked: You’re in great shape. 2—4: Some habits need adjustment. 5+: Time for
a deliberate reset—start with the unplugged sessions and decision log.

Part 6: The Right Mental Model for Al Tools

The GPS Analogy

Think of Al coding assistants like GPS navigation. GPS didn’t make people worse drivers, but it
did make many people worse at knowing where they are. The people who still have a sense of
direction are the ones who glance at the map occasionally, notice landmarks, and pay attention
to the route—even while GPS is guiding them.

Your goal is to be the developer who uses Al to go faster on a path you understand, not to
navigate a path you couldn’t walk alone.

The Spectrum of Delegation

Not all tasks require the same level of understanding. Here’s a helpful way to think about what'’s
safe to delegate heavily versus what requires your full attention:

Safe to Delegate Delegate with Review Stay Hands-On
Boilerplate and scaffolding Business logic implementation Architecture and system design
Syntax and language idioms Test writing and edge cases Security-critical code
Format conversions Refactoring existing code Performance-critical paths
Documentation drafts APl integration Core algorithms you must

understand
Regex and string patterns Database queries Debugging complex issues
Conclusion

The developers and researchers who will thrive in the Al era aren’t the ones who reject these
tools, nor the ones who surrender entirely to them. They’re the ones who maintain a deliberate
practice of understanding—who treat Al as a powerful collaborator but never stop being the
person who knows why the code works, not just that it works.

The habits in this guide are not about slowing down. They’re about building the kind of
understanding that makes you faster in the long run: faster at debugging when things break,
faster at adapting when requirements change, and faster at evaluating whether the Al’s
suggestion is the right one.
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Start small. Pick one or two habits from this guide and practice them consistently. The goal is
not perfection—it's awareness. As long as you’re paying attention to your own understanding,
you’re on the right track.

Quick-Start Checklist

[0 Start a DECISIONS.md file in your current project today.

O Before your next Al prompt, write down your approach first.

0 Schedule one 90-minute unplugged coding session this week.

OO0 Next time Al generates code, do a line-by-line review before committing.
OO0 Try the explain-it-back test on the last feature you built with Al help.
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